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Functions of the limbic system
The limbic system helps regulate:

emotional processing
social processing

learning
motivation

spatial memory



Hippocampus
The hippocampus consists of two structures on each side of the brain that serve

as memory centers. These structures consolidate informationTrusted Source,
which goes to parts of the cerebral cortex for storage.

The hippocampus forms short-term, long-term, and spatial memory, helping
people to navigate their environment. It is also involved in the learning process.

Cingulate gyrus
The cingulate gyrus also helps with emotions, memory, and learning. It

specifically linksTrusted Source outcomes with behavior, allowing people to see
the cause and effect of their actions. As a result, the area may also play a role in
the ability to predict adverse outcomes or sensations, enabling people to avoid

them.
The cingulate gyrus may control autonomic motor functions, which are

involuntary movements, such as those involved in digestion and breathing.



Amygdala
The amygdala lies next to the hippocampus. It is responsible for processing emotions, such as:

anger
happiness

anxiety
fear

The amygdala also helps with interpreting experiences and creating memories by attaching emotions to them.
Other functions include learning to avoid fearful stimuli and contributing to the fight-or-flight response.

The amygdala also has has links with the olfactory system, or a person’s sense of smell. It processes information
about smells and tastes.

Hypothalamus
The hypothalamus helps to maintain homeostasis, or a steady internal state. It controls:

blood pressure
heart rate

body temperature
sexual activity

thirst
hunger

The hypothalamus maintains homeostasis by taking information from different parts of the brain, as well as
responding to stimuli such as odor, light, and stress.

The hypothalamus also connects to regions of the brain involved in decision-making, creating an “interface”
between the emotional parts and the thinking or cognitive parts of the brain.

https://www.medicalnewstoday.com/articles/312628/
https://www.ncbi.nlm.nih.gov/books/NBK538491/


Basal ganglia
The primary function of the basal ganglia is to regulate involuntary movements,

including balance control and eye movements.
The parts of the basal ganglia that lie in the limbic region contribute to emotional

behaviors and thinking. They also influence the brain’s reward system and help with
reinforcement, which can play a role in habit formation.



The limbic system is a group of
interconnected brain structures that

help regulate your emotions and
behavior. The structures (also known
as components or parts) of the limbic
system work together with other brain
regions by processing your memory,
thoughts and motivations, then tell

your body how to respond
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In humans there are 31 pairs:
8 cervical, 12 thoracic, 5
lumbar, 5 sacral, and 1

coccygeal.



Nerve Plexuses of the Body: There are four main
nerve plexuses in the human body. 

The cervical plexus supplies nerves to the
posterior head and neck, as well as to the

diaphragm. 
The brachial plexus supplies nerves to the arm.

The lumbar plexus supplies nerves to the anterior
leg. 

The sacral plexus supplies nerves to the posterior
leg.



















  INTRODUCTION TO THE MENINGESINTRODUCTION TO THE MENINGES
Definition: Definition: The meninges are three layers of connectiveThe meninges are three layers of connective
tissue that protect the brain and spinal cord.tissue that protect the brain and spinal cord.
Layers:Layers:

Dura Mater:Dura Mater:  Outer, tough fibrous layer.Outer, tough fibrous layer.
Arachnoid Mater: Arachnoid Mater: Middle, web-like membrane.Middle, web-like membrane.
Pia Mater:Pia Mater:  Inner, delicate layer closely adhering toInner, delicate layer closely adhering to
the brain's surface.the brain's surface.
Functions:Functions:  Protection, support for blood vessels, andProtection, support for blood vessels, and
CSF circulationCSF circulation



DETAILED ANATOMY OF THE MENINGESDETAILED ANATOMY OF THE MENINGES

Dura Mater: Dura Mater: Thick and inelastic, forms two layers (periostealThick and inelastic, forms two layers (periosteal
and meningeal), creates dural folds like the falx cerebri andand meningeal), creates dural folds like the falx cerebri and
tentorium cerebelli.tentorium cerebelli.
Arachnoid Mater: Arachnoid Mater: Web-like extensions to the pia mater,Web-like extensions to the pia mater,
subarachnoid space contains CSF.subarachnoid space contains CSF.
Pia Mater: Pia Mater: Thin, vascular layer providing nutrients to brainThin, vascular layer providing nutrients to brain
tissue.tissue.



DURA MATTER (made up of)

OUTER PERIOSTEAL LAYER 

INNER MENINGEAL LAYER(DURA LAYER)

- tough fibrous connective
tissue connects meninges
to skull and vertebrae 
- Inner meningeal layer

-  forms infoldings that divide cranial
cavity into different compartments
-  support various subdivisions of
brain 

Between cerebral hemisphere Falx Cerebri
Between cerebral hemisphere Falx Cerebri 
Between cerebrum and cerebellum Tentorium cerebri











The falx cerebri (also known as the cerebral falx) is a large, crescent-shaped fold of
dura mater that descends vertically into the longitudinal fissure to separate the
cerebral hemispheres. It supports the dural sinuses that provide venous and CSF

drainage from the brain.



The tentorium cerebelli
is an invagination of

dura mater that
separates the occipital
and temporal lobes of
the cerebrum from the

cerebellum and
brainstem.







MENINGEAL SPACESMENINGEAL SPACES

Epidural Space: Epidural Space: Potential space between the dura materPotential space between the dura mater
and skull.and skull.
Subdural Space: Subdural Space: Space between the dura and arachnoidSpace between the dura and arachnoid
mater.mater.
Subarachnoid Space:Subarachnoid Space: Contains CSF, lies between the Contains CSF, lies between the
arachnoid and pia mater.arachnoid and pia mater.
Clinical Note: Clinical Note: Hemorrhages in these spaces (e.g., epidural,Hemorrhages in these spaces (e.g., epidural,
subdural, subarachnoid hemorrhages).subdural, subarachnoid hemorrhages).



FUNCTIONS OF CEREBROSPINAL FLUIDFUNCTIONS OF CEREBROSPINAL FLUID

Protection:Protection: Cushions brain from mechanical Cushions brain from mechanical
injury.injury.
Buoyancy:Buoyancy: Reduces the brain’s effective Reduces the brain’s effective
weight by allowing it to float in the cranialweight by allowing it to float in the cranial
cavity.cavity.
Chemical Stability: Chemical Stability: Clears waste productsClears waste products
and maintains homeostasis.and maintains homeostasis.
Nutrition: Nutrition: Delivers nutrients to CNS tissues.Delivers nutrients to CNS tissues.





THE VENTRICULAR SYSTEM OF THE BRAINTHE VENTRICULAR SYSTEM OF THE BRAIN
The ventricular system is a set of communicating cavities within theThe ventricular system is a set of communicating cavities within the
brain. These structures are responsible for the production, transportbrain. These structures are responsible for the production, transport
and removal of cerebrospinal fluid, which bathes the centraland removal of cerebrospinal fluid, which bathes the central
nervous system.nervous system.
Ventricles:Ventricles: Four interconnected cavities filled with CSF. Four interconnected cavities filled with CSF.
Lateral Ventricles: Lateral Ventricles: One in each cerebral hemisphere.One in each cerebral hemisphere.
Third Ventricle: Third Ventricle: Between the thalami.Between the thalami.
Fourth Ventricle:Fourth Ventricle: Between the pons and medulla, continuous with Between the pons and medulla, continuous with
the central canal of the spinal cord.the central canal of the spinal cord.
Interventricular foramen (of Monro): Interventricular foramen (of Monro): Connects lateral to the thirdConnects lateral to the third
ventricle.ventricle.
Cerebral Aqueduct (of Sylvius): Cerebral Aqueduct (of Sylvius): Connects third and fourthConnects third and fourth
ventricles.ventricles.









Forebrain (PROSENCEPHALON)Forebrain (PROSENCEPHALON)11..
Telencephalon>Telencephalon> CEREBRAL HEMISPHERE > BASAL GANGLIA CEREBRAL HEMISPHERE > BASAL GANGLIA
> HIPPOCAMPUS >AMYDALOID NUCLEUS> HIPPOCAMPUS >AMYDALOID NUCLEUS
DiencephalonDiencephalon
Midbrain (MESENCEPHALON)Midbrain (MESENCEPHALON)22..
Hindbrain (RHOMBENCEPHALON)Hindbrain (RHOMBENCEPHALON)                    BRAIN STEMBRAIN STEM33..
PONSPONS
CEREBELUM (NOT INCLUDED IN BRAIN STEM)CEREBELUM (NOT INCLUDED IN BRAIN STEM)
MEDULLA OBLONGATAMEDULLA OBLONGATA

PARTS OF THE BRAINPARTS OF THE BRAIN











DETAILED CIRCULATION OF CSFDETAILED CIRCULATION OF CSF

Step-by-Step CSF Flow:Step-by-Step CSF Flow:
Produced by the choroid plexus in lateral ventricles.Produced by the choroid plexus in lateral ventricles.11..
Passes through the interventricular foramina.Passes through the interventricular foramina.22..
Enters the third ventricle, flows through the cerebralEnters the third ventricle, flows through the cerebral
aqueduct.aqueduct.

33..

Enters the fourth ventricle.Enters the fourth ventricle.44..
From the fourth ventricle, CSF exits through lateral andFrom the fourth ventricle, CSF exits through lateral and
median apertures.median apertures.

55..

Circulates in the subarachnoid space around the brain andCirculates in the subarachnoid space around the brain and
spinal cord.spinal cord.

66..



The choroid plexus is a complex
network of capillaries lined by

specialized cells and has various
functions. One of the primary

functions is to produce cerebrospinal
fluid (CSF) via the ependymal cells that

line the ventricles of the brain.



CSF PRODUCTION AND FLOWCSF PRODUCTION AND FLOW

Choroid Plexus: Choroid Plexus: Specialized tissue in ventricles producingSpecialized tissue in ventricles producing
CSF.CSF.
Flow Pathway:Flow Pathway:
Lateral ventricles → Third ventricle → Cerebral aqueduct →Lateral ventricles → Third ventricle → Cerebral aqueduct →
Fourth ventricle.Fourth ventricle.

CSF exits through lateral and median apertures toCSF exits through lateral and median apertures to
subarachnoid space.subarachnoid space.
Absorption:Absorption: CSF is absorbed by arachnoid granulations into CSF is absorbed by arachnoid granulations into
the superior sagittal sinus.the superior sagittal sinus.





ROLE OF ARACHNOID VILLI IN CSF ABSORPTIONROLE OF ARACHNOID VILLI IN CSF ABSORPTION

Arachnoid Granulations:Arachnoid Granulations:
Outpouchings of arachnoidOutpouchings of arachnoid
mater into the duralmater into the dural
venous sinuses, primarilyvenous sinuses, primarily
the superior sagittal sinus.the superior sagittal sinus.
Absorption Mechanism:Absorption Mechanism:
Pressure gradient drivesPressure gradient drives
CSF into venous circulation.CSF into venous circulation.



FUNCTIONS OF CEREBROSPINAL FLUIDFUNCTIONS OF CEREBROSPINAL FLUID

Protection:Protection: Cushions brain from mechanical Cushions brain from mechanical
injury.injury.
Buoyancy:Buoyancy: Reduces the brain’s effective weight Reduces the brain’s effective weight
by allowing it to float in the cranial cavity.by allowing it to float in the cranial cavity.
Chemical Stability:Chemical Stability: Clears waste products and Clears waste products and
maintains homeostasis.maintains homeostasis.
Nutrition:Nutrition: Delivers nutrients to CNS tissues. Delivers nutrients to CNS tissues.



CLINICAL CORRELATIONSCLINICAL CORRELATIONS

Hydrocephalus:Hydrocephalus: Excess CSF in the ventricles Excess CSF in the ventricles
causing increased intracranial pressure.causing increased intracranial pressure.
Meningitis:Meningitis: Inflammation of the meninges, Inflammation of the meninges,
potentially affecting CSF circulation.potentially affecting CSF circulation.
Subarachnoid Hemorrhage:Subarachnoid Hemorrhage: Blood in the Blood in the
subarachnoid space, disrupting CSF flowsubarachnoid space, disrupting CSF flow




